Latanoprost, the phenyl-substituted prostaglandin F2α, has been found to be an effective agent for glaucoma therapy. This prostaglandin derivative exerts ocular hypotensive activity but is also associated with an untoward side effect, namely iris color changes. Latanoprost provoked iris color changes in cynomolgus monkeys and in multicenter clinical trials. Until now photographs were taken and compared with color plates to document these changes. The disadvantage of this method is obvious, i.e., the color luminance varies between measurements due to changes in the developer. Furthermore, subjective comparison of color changes relative to color plates rendered judgment subject to impression and opinion rather than to objective data. Therefore, a computerized method using a 3-CCD video camera attached to a slit lamp was developed. The signals were transferred to a computer and a single frame, which was "frozen" by means of a "grabber card." Camera and the computer had previously been calibrated and color plates were measured to check the standard conditions. They were evaluated by a software program displaying average color (as red, green, and blue values) of the selected area. This method provides a fast and accurate way to quantify color changes in the iris of both experimental animals and clinical trials.
Prostaglandin derivates hold great promise as agents for glaucoma therapy because of their ocular hypotensive activity (Stewart 1996) and because prostaglandin application, using eye drops, is convenient. Latanoprost, the phenyl-substituted prostaglandin F2α, provoked iris color changes in cynomolgus monkeys (Macaca fascicularis) and in multicenter clinical trials (Watson and Stjernschantz 1996; Camras 1996) . It was observed only in hazel or mixed green-brown-or blue/graybrown-colored eyes. Therefore, the primate eye was judged to be an excellent model for iridial color change evaluation.
Until now, the standard approach was to compare photographs with color plates to document these changes (Alm and Stjernschantz 1995) . The disadvantage of this method is that the color luminance varies between measurements due to changes in the developer and experimental conditions. Furthermore, this procedure is subjective. Thus, the development of a new objective method was considered necessary. Here, we present an objective and quantitative method to evaluate color in the primate iris.
METHODS
A computer-assisted method (U.S. patent no. 6, 233, 395, application serial no. 08/9 34, 483) allowing iris color analysis from pictures taken with a 3-CCD video camera linked to a slit lamp was developed (Bee, Vogel, and Korte 1997; Niggemann 2000) . Video signals were transferred to the computer and stored as single frames using a movie card.
Animals were sedated with ketamine hydrochloride. It was not necessary to use any mydriatic agents or local anaesthesia. A specifically designed primate chair was used to ensure that the animal was in a correct position in front of the slit lamp. Assistance was needed to maintain an open eyelid during measurements ( Figure 1a ). Figure 1b depicts the digital picture of a right primate eye and the area that was selected for evaluation. The nasal area opposite to the light reflex was analyzed and changes in the remaining iris were noted for possible further evaluation.
Image analysis software provided the average color of the selected examination area as numerical dimensionless values. The results of these red (R), green (G), and blue (B) components of the color range from 0 to 255 for each component. This iris colorimetry was performed under standardized conditions, because the slit lamp light source, the camera, and the computer were controlled prior to use. The output (cd · m −2 ) was recorded prior to start and also during measurements and was set to 1400 cd · m −2 .
The iris color of both eyes was determined during a 9-month ocular study in primates . Four male and four female cynomolgus monkeys were used. The right eye was treated twice daily (at least 6 hours apart) with a 0.005% latanoprost solution, the left eye remained untreated as a contralateral control. Iridial eye color was determined prior to start of latanoprost treatment and in monthly intervals thereafter until termination of the study. 
RESULTS
The visible difference between the treated and untreated eyes (after 9 months of treatment) is depicted in digital photographs (Figure 1c, d) . This difference demonstrated good quality of the photographs, which was an important requirement for exact evaluation. Figure 1e shows the result of iris colorimetry in one animal during 9 months of treatment with Latanoprost and is compared with the untreated eye. The increasing pigmentation of the iris is represented by the decreasing luminance of the color values, especially of the red values. Left eye red values remained stable around 250, but right eye red values decreased from around 250 to 155. Green values of the right eye showed a less dramatic decrease in comparison to the left eye, and differences of 50 units were detected. Blue values remained relatively stable. Using this method, the objective numerical values could be statistically evaluated.
CONCLUSION
Iris colorimetry provides a fast and accurate means of quantifying color changes in the iris of experimental animals and humans. The subjectivity of other methods has been overcome by objective determination of iris color, which also allows sta-tistical evaluation of the values obtained. In addition, the stored photographs can be evaluated visually.
